Formulation and Characterization of Spray-Dried Powders Containing Vincristine-Liposomes for Pulmonary Delivery and Its Pharmacokinetic Evaluation From In Vitro and In Vivo.
Vincristine (VCR) has been used in the treatment of lung cancer. To improve its efficacy, the designs of elevating lung exposure to drug and decreasing the clearance with extended time were brought out. Pulmonary delivery is regarded as a good choice in pulmonary diseases treatment. Spray-drying is a technology for the preparation of drugs that can be delivered to lung via a dry powder inhaler. The results showed an appropriate particle size and shape for the pulmonary delivery. The aerosol behaved a sustained-release profile while VCR solution released rapidly within 10 h. The antitumor activity was characterized by 3-(4, 5-dimethylthiazol-2-yl) -2, 5-diphenyltetrazolium bromide assay, and half maximal inhibitory concentration values of VCR-liposomes spray-dried powder were 24.42 ± 1.88 nM and 55.28 ± 4.76 nM in MCF-7 and A549 cells, respectively. Compared with the free VCR, the aerosol performed better pharmacokinetic behavior: increased maximum concentration (630.8%) and systemic exposure (429.6%) and decreased elimination half-life (81.1%). The clearance was decreased by 83.2%. Comprehensively, the pulmonary delivery seemed to be a recommendable way to effectively treat the pulmonary disease.